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The reaction of Co n (TpivPP) {TpivPP is the dianion of 
5,10,15,20-tetrakis[2-(2,2-dimethylpropanamido)phenyl]por- 
phyrinj with an excess of KCN salts and an excess of the 
18-crown-6 in chlorobenzene leads to the polymeric title 
compound cflfe«fl-poly[[dicyanido-2/ir 2 C-(l,4,7, 10,13, 16-hexa- 
oxacyclooctadecane-l/f 6 O){/Lt 3 -(2a,2yr3)-5,10,15,20-tetrakis[2- 
(2,2-dimethylpropanamido)phenyl]porphyrinato-l/f0 5 :2/<- 4 A',A'', 
yY'^":lV0 15 }cobalt(in)potassium] dihydrate], {[CoK(CN) 2 - 
(C 12 H 24 0 6 )(C 6 4H 6 4N 8 0 4 ]-2H 2 0}„. The Co 111 ion lies on an 
inversion center, and the asymmetric unit contains one half of 
a [Co m (2a,2y6-TpivPP)(CN) 2 p ion complex and one half of a 
[K(18-C-6] + counter-ion (18-C-6 is 1,4,7,10,13,16-hexaoxa- 
cyclooctadecane), where the K 1 ion lies on an inversion 
center. The Co 111 ion is hexacoordinated by two C-bonded 
axial cyanide ligands and the four pyrrole N atoms of the 
porphyrin ligand. The K 1 ion is chelated by the six O atoms of 
the 18-crown-6 molecule and is further coordinated by two O 
atoms of pivalamido groups of the porphyrin ligands, leading 
to the formation of polymeric chains running along [Oil]. In 
the crystal, the polymeric chains and the lattice water 
molecules are linked by N— H- ■ O and O— H- ■ N hydrogen 
bonds, as well as weak C— H- ■ O, O— H- • jt and C— H- ■ -it 
interactions into a three-dimensional supramolecular archi- 
tecture. 

Related literature 

For the synthesis, see: Collman et al. (1978). For related 
structures, see: Iimuna et al. (1988); Hoshino et al. (2000); 
Konarev et al. (2003); Ali et al. (2011); Pratt (1972); Li et al. 
(2010). For a description of the Cambridge Structural Data- 
base, see: Allen (2002). 
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Experimental 

Crystal data 

[CoK(CN) 2 (C 12 H 24 O(0- 
(CY,4H 6 4N S 04]-2H 2 0 
M r = 1459.70 
Triclinic, PI 
a = 9.1885 (3) A 
b = 14.4631 (4) A 
c = 14.6845 (4) A 
a = 98.342 (2)° 

Data collection 

Agilent Xcalibur (Eos, Gemini 
ultra) diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2012) 
r mi „ = 0.86, r max = 0.90 



Refinement 

R[F 2 > 2a(F 2 )] = 0.036 

wR(F 2 ) = 0.105 

S = 1.07 

7400 reflections 

475 parameters 

2 restraints 



Table 1 

Selected bond lengths (A). 



P = 102.170 (2)° 
y = 93.101 (2)° 
V = 1880.20 (10) A 3 
Z= 1 

Mo Ka radiation 
IX = 0.35 mm -1 
T = 180 K 

0.48 x 0.40 x 0.30 mm 



38025 measured reflections 
7400 independent reflections 
5986 reflections with / > 2o(I) 
R inl = 0.034 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.38 e A~ 3 

Ap mi „ = -0.26 e A~ 3 



Co-Nl 
Co-N2 
Co-C33 
K-02' 



1.9853 (13) 
1.9834 (14) 
1.9129 (18) 
2.7789 (15) 



K- 
K- 
K- 



03 
04 
OS 



2.8633 (13) 
2.7917 (13) 
2.7505 (13) 



Symmetry code: (i) — x + 1, — y + 1, — z + 1. 



Table 2 

Hydrogen-bond geometry (A, °). 



Cgl, Cg2, Cg3 and Cg5 are the centroids of the N1/C2-C5, N2/C7-C10, Co/Nl/ 
C2/C1/C107N2' and Co/N2/C10/C17C27N1' rings respectively. 



D-H-A 


D-H 


H--v4 


D-A 


D-H-A 


N3-HiV3-06 


0.88 


2.09 


2.966 (2) 


172 


06-H106- ■ N5" 


0.87 


1.95 (2) 


2.810 (3) 


172 (2) 


C20-H20C- ■ 06 


0.98 


2.51 


3.413 (3) 


153 


06-H206- ■ CgT" 


0.88 


2.73 (2) 


3.272 (2) 


121 (2) 


06-H206- ■ Cg3 


0.88 


2.81 (2) 


3.455 (2) 


131 (2) 


06-H206- ■ Cg5 m 


0.88 


2.81 (2) 


3.455 (2) 


131 (2) 


C21-H21B-Cgl iv 


0.98 


2.82 


3.737 (3) 


156 


Symmetry codes: (ii 


—a- + 2, — y - 


V 2, -z + 2; (iii) 


-x + 1, -y- 


1-2, -z+2; (iv) 



x+ l,y, z. 
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Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR2004 (Burla et ai, 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: 
WinGX (Farrugia, 2012). 

The authors gratefully acknowledge financial support from 
the Ministry of Higher Education and Scientific Research of 
Tunisia. 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: XU5770). 
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Acta Cryst. (2014). E70, ml04-ml05 [doi:10.1107/S1600536814003596] 

A one-dimensional polymeric cobalt(lll)-potassium complex with 18-crown-6, 
cyanide and porphyrinate ligands 

Yassine Belghith, Hamza Toumi, Jean-Claude Daran and Habib Nasri 
1 . Comment 

In the Cambridge Structural Database (CSD, Version 5.35; Allen, 2002) there are more than ninety structures of cyano- 
metalloporphyrins. This large number of structures reflects the importance of this type of compounds. Nevertheless, only 
one structure of cyano-porphyrin species with a cobalt as central ion is known (Hoshino et al.., 2000). The cyano-cobalt 
porphyrin derivatives are good model for the B 12 vitamin called cobalamin, which is a cobalt porphyrin-like protein 
responsible, inter alia, of the formation of blood. 

We reports herein the crystal structure of the poly[( 1,4,7, 10,1 3, 16-hexaoxacyclooctadecane)potassium(+)(dicyano) 
(2a,2 y S-5,10,15,20-tetrakis[2-(2,2-dimethylpropanamido)-phenyl]porphyrinato-K 4 N,N',N",N"')cobaltate(III) dihydrate] 
with formula { [K( 1 8-C-6)] [Co m (2a,2y9-TpivPP)(CN) 2 ] .2H 2 0} „. 

In this complex, the cobalt is coordinated to the four N atoms of the porphyrin ring and the carbons of the two trans 
cyano axial ligands (Fig. 1). 

It has been noticed that there is a relationship between the ruffling of the porphyrinato core and the mean equatorial Co 
— N p distance; the porphyrinato core is ruffled as the Co — N p distance decreases (Iimuna et ah, 1988). Indeed, for the 
very ruffled structure [Co n (TPP)] (Konarev et ah, 2003) the Co— N p bond length value is 1.923 (4) A while the 
practically planar porphyrin core of the ion complex [Co m (OEP)(N0 2 ) 2 ]~ (OEP is the dianion of the octaethylporphyrin; 
Ali et ah, 2011) presents a Co — N p distance of 1.988 (2) A. Therefore, the Co — N p bond length in the title complex 
[1.9844 (14) A] is normal for a cobalt planar porphyrin species. It is noteworthy that the related dicyano-cobalt(III) 
derivative 

{[K(18-C-6)H 2 0] 2 [(CN) 2 Co m (TPP)]}[(CN) 2 Co m (TPP)].C 7 H 8 (Hoshino et al, 2000) exhibits a very short Co-N p 
distance [1.93 (1) A] which is in accordance with a very ruffled porphyrin core. 

The Co— C(cyano) bond length value [1.9129 (18) A] is very close to that of vitamin B 12 (1.92 A ) (Pratt, 1972). This 
distances is slightly shorter compared to those of the related dicyano-cobalt species mentioned above [Co — C(CN) = 
1.98 (2) A and 1.94 (2) A]. 

The potassium anion is coordinated to the six oxygen atoms of the 18-crown-6 where the K — O bond length values are 
in the range [2.7505 (13) A - 2.8633 (13) A]. This cation is also linked to the oxygen 02 of one pivalamido group of the 
2«,2y6-TpivPP porphyrin with a K— 02 distance of 2.7789 (15) A leading to a ID coordination polymer. One water 
molecule is linked to the nitrogen atom (N3) of one pivalamido group and the nitrogen N5 of the cyano axial ligand via 
the two intramolecular hydrogen bonds N3-HN3-06 [2.966 (3) A] and 06-H106-N5 [2.810 (3) A]. 

The crystal packing features weak C — M -n interactions between the ID polymer chains (Table 1 and Fig. 2). 

An interesting phenomenon concerning the structure title compound where the porphyrin starting material is the 
atropisomer a,oc,a,a-TpivPP but the final product contains the 2a,2/?-TpivPP atropisomer in the polymer {[K(18-C-6)] 
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[Co m (2a,2/?-TpivPP)(CN)2].2H 2 0} n . This kind of stereoisomerism of the TpivPP porphyrin was mentioned in the 
literature (Li et al, 2010). 

2. Experimental 

To a solution of [Co"(TpivPP)] (Collman et al, 1978) (100 mg, 0.067 mmol) in chlorobenzene (10 mL) was added an 
excess of 18-crown-6 (150 mg, 0.567 mmol) and potassium cyanide (100 mg, 0.378 mmol). Arapid color change from 
orange-red to green occurred. The resulting material was crystallized by diffusion of hexanes through the chlorobenzene 
solution which yields {[K(18-C-6)][Co m (2«,2 y g-TpivPP)(CN) 2 ].2H 2 0} n crystals as synthesis product. 

3. Refinement 

The two hydrogens of the water molecule were found in the difference Fourier map and were included in the refinement 
using restraints (O-H = 0.85 (1) A) with Ui SO (H) = 1.2U eq (06). Other H atoms attached to C and N atoms were fixed 
geometrically and treated as riding with C — H = 0.99 A (methylene), 0.95 A (aromatic) and 0.98 A with Ui S0 (H) = 

1. 2 ^(Caromatic, methylene, methyl) and N H = 0.88 A with t/ is0 (H) = 1.2£/ eq (N). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SIR2004 (Burla et al, 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for 
Windows (Farrugia, 2012); software used to prepare material for publication: H^wGA^Farrugia, 2012). 




Figure 1 

An ORTEP view of the molecular structure of the title molecule with the atom-numbering. Displacement ellipsoids are 
drawn at 50%. The H atoms have been omitted for clarity. 
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Figure 2 

The crystal structure of the title compound plotted in projection along [100]. H atoms have been omitted. 

cafe/ja-poly[[dicyanido-2/c 2 C-(1 ,4,7,1 0,1 3,1 6-hexaoxacyclooctadecane-1 ftr 6 0)ty/ 3 -(2«,2/?)-5,1 0,1 5,20- 

tetrakis[2-(2,2-dimethylpropanamido)phenyl]porp^ 

di hydrate] 



Crystal data 

[CoK(CN) 2 (C 12 H 2 40 6 )(C 6 4H 64 N 8 04] 2H 2 0 

M r = 1459.70 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.1885 (3) A 

£= 14.4631 (4) A 

c = 14.6845 (4) A 

a = 98.342 (2)° 

^= 102.170 (2)° 

7 = 93.101 (2)° 

V= 1880.20(10) A 3 



Z= 1 

F(000) = 772 

£> x = 1.289 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7400 reflections 

6 = 2.9-26.1° 

(i = 0.35 mnT 1 

T= 180K 

Prism, dark purple 

0.48 x 0.40 x 0.30 mm 
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Data collection 

Agilent Xcalibur (Eos, Gemini ultra) 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 16.1978 pixels mm 1 
co scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2012) 
T mm = 0.86, r max = 0.90 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.036 

wR{F 2 ) = 0.105 

S = 1.07 

7400 reflections 

475 parameters 

2 restraints 

Primary atom site location: structure-invariant 
direct methods 



38025 measured reflections 
7400 independent reflections 
5986 reflections with / > 2a(I) 
R mt = 0.034 

#max = 26.0°, <9 m j n = 3.0° 
A = -11->11 

/ = -18— 18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/toW) + (0.0598P) 2 + 0.4188P] 

where P = (F 2 + 2F 2 )I?> 
(A/o-) max = 0.001 
A/w = 0.38 e A -3 
Ap min = -0.26 e A -3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F A 2 A against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on 
F A 2 A , conventional i?-factors R are based on F, with F set to zero for negative F A 2 A . The threshold expression of F A 2 A > 
a(F A 2 A ) is used only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- 
factors based on F A 2 A are statistically about twice as large as those based on F, and R- factors based on ALL data will be 
even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 


Co 


0.5000 


1.0000 


1.0000 


0.02133 (10) 


Nl 


0.52932 (15) 


0.88932 (9) 


1.06541 (9) 


0.0234 (3) 


N2 


0.39217 (15) 


0.91778 (9) 


0.88238 (10) 


0.0241 (3) 


N3 


0.94155 (17) 


0.88392 (11) 


1.27847 (11) 


0.0329 (3) 


HN3 


0.9590 


0.9249 


1.2424 


0.039* 


N4 


0.57697 (19) 


0.65256 (12) 


0.83577 (12) 


0.0397 (4) 


HN4 


0.6294 


0.6952 


0.8815 


0.048* 


N5 


0.7928 (2) 


0.97203 (13) 


0.93683 (14) 


0.0464 (4) 


01 


0.97516 (19) 


0.73834 (11) 


1.31093 (12) 


0.0533 (4) 


02 


0.5711 (2) 


0.57652 (13) 


0.69039(11) 


0.0646 (5) 


CI 


0.66304 (19) 


0.96624 (12) 


1.22370(12) 


0.0265 (4) 


C2 


0.60058 (19) 


0.88825 (12) 


1.15701 (12) 


0.0252 (4) 


C3 


0.6008 (2) 


0.79372 (13) 


1.17555 (13) 


0.0316(4) 


H3 


0.6432 


0.7742 


1.2337 


0.038* 


C4 


0.5306 (2) 


0.73807 (12) 


1.09608 (13) 


0.0315(4) 
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IT A 

H4 


f\ C t A A 

U.5144 


a nn 1 

0.6716 


1 AOZTA 

1.0869 


A AO O sts 

0.038* 


C5 


a ao A^n / 1 A^ 

0.4842 / (19) 


a imc/; /1 on 
0. /9 /DO (12) 


1 1 /i o\ 
l.Uz 111 (Iz) 


A AO C J //IN 

U.0253 (4) 


Co 


A A f\"> OO /I A\ 

0.40387 (19) 


A 7/"rAi r /1 ON 

0.76506 (12) 


A AO/'CA /10\ 

0.93650 (12) 


A AO /'O //IN 

0.0262 (4) 


en 


0.3o00o (iyj 


A 000*70 /1 OA 
0.8ZZ /9 (1Z) 


A 07AAO / 1 1\ 

o.o /ouy (IZ) 


0.0Z64 (4) 


to 


A /ON 
0.2 / /Z (Z) 


0. /889o (13) 


A 77CO 1 /1 1\ 
0. / / jyi (13) 


A A J O A {A N 

0.0330 (4) 


TJ Q 

Ho 


A O J AA 

0.2400 


A 71 cn 

0. /259 


A 7C A"J 

0. /503 


A A A A* 

0.040* 


C9 


A 1/"T) /ON 

0.2623 (2) 


A 0/"OAO /1 TN 

0.86297 (13) 


A O"0 1 1 O / 1 O \ 

0.73112 (13) 


AA")")1 //IN 

0.033 1 (4) 


on 
H9 


0.2128 


0.8623 


0.66/3 


A A A A* 

0.040* 


Pin 

L10 


0.33430 (19) 


A A/IOTA /n\ 

0.94339 (12) 


A H (\£H O / J o\ 

0.79678 (12) 


A AO /- A //IN 

0.0260 (4) 


Cll 


A *70/0 /ON 

0. /zoz (2) 


A AC7/I£ / 1 ON 

0.93246 (12) 


1 joozc:i /ion 
1.32261 (12) 


A AJAJ //IN 

0.0303 (4) 


< 1 o 

C12 


A /"CAC /ON 

0.6505 (2) 


A AOOOA /1 CN 

0.98329 (15) 


1 O AO O 1 / 1 A \ 

1.39281 (14) 


A A A AO f C\ 

0.0403 (5) 


H12 


A C/C1 A 

0.5619 


1 A 1 A A 
1.0140 


1 j inn 
1.3 / /U 


A A A O* 

0.048* 




A OAOO /ON 

0.7022 (3) 


0.96996 (16) 


1 -1 O A OA / 1 C\ 

1.48480 (15) 


A A A /in / C \ 

0.0467 (5) 


T T 1 O 

HI J 


A £.AC\A 

0.6494 


A AAAA 

0.9909 


1 CI 1 A 

1.5319 


A AC/* 

0.056* 


fit A 

C14 


A A/1 /O N 

0.8304 (3) 


A AO /O /I / 1 z:\ 

0.92624 (16) 


1.50768 (14) 


A A A *7A /CN 

0.0470 (5) 


TJ 1 A 

H14 


0.865 / 


A A1/f 

0.9165 


1 C7AA 
1.5 /09 


a nc/* 
0.056* 


f> i c 


A OACQ /OA 
O.VOOO (Z) 


A QO£ 1 7 /1 /l\ 

o.oyoi / (14) 


i.43yyz (14) 


A A10/I /CN 

0.03y4 (5) 


TT1 f 

H15 


A AAOO 

0.9978 


A O £ £ 1 

0.8661 


1 AC/'/' 

1.4566 


A A/IT* 

0.047* 


C16 


a oni /o N 

0.8571 (2) 


A A1 AAO /1 ON 

0.91008 (13) 


1.34684 (13) 


A AOIA //IN 

0.0310 (4) 


C17 


A AA*71 /ON 

0.9971 (2) 


A 7Ani£ /1 /1\ 

0.79926 (14) 


1 OzTC^I/l /1J\ 

1.26544 (14) 


A AO CC //IN 

0.0355 (4) 


Clo 


1 AQOl /0\ 

I.UoVj (2) 


A 70COO /1 £.\ 

0. /ojyo (16) 


1 1 QO.OO /"\ A \ 

l.lo9oz (14) 


A CiA O 1 /C\ 

0.04zl (5) 


G19 


1 1 A 1 C /O N 

1.1415 (3) 


A /'OT/IA /I A\ 

0.68749 (19) 


1 10101 /1 ON 

1.18373 (18) 


A Af A") /ON 

0.0592 (7) 


H19A 


1.2030 


0.6799 


1.2449 


A A O A sfc 

0.089* 


t t 1 i\ri 

H19B 


1 O AA/ 

1.2006 


0.6780 


1.1354 


A AOA sts 

0.089* 




1 AC/1/1 


A 1 0 

U.041Z 


1 1 £TA 
1.16/U 


A Aon* 


C20 


0.9932 (3) 


0.7967 (2) 


1.09392 (16) 


0.0614 (7) 


H20A 


0.9085 


0.7486 


1.0764 


A AAO sfc 

0.092* 


H20B 


1.0536 


A 0"OAO 

0.7892 


1.0461 


A AAO sfc 

0.092* 


HZUC 


u.y56u 


o.85yo 
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(14) 


0.0400 (12) 


0.0509 


(13) 


0.0039 (10) 


0.0171 (11) 


0.0220 (10) 


C39 


0.0504 


(13) 


0.0358 (11) 


0.0506 


(13) 


-0.0068 (9) 


0.0144(10) 


0.0170 (9) 


06 


0.0493 


(10) 


0.0643 (11) 


0.0697 


(12) 


0.0116(8) 


0.0359 (9) 


0.0250 (9) 



Geometric parameters (A, ") 



Co— Nl 


1.9853 (13) 


C21— H21A 


0.9800 


Co— Nl 1 


1.9853 (13) 


C21— H21B 


0.9800 


Co— N2 


1.9834(14) 


C21— H21C 


0.9800 


Co— N2- 


1.9834 (14) 


C22— C23 


1.378 (3) 


Co— C33 


1.9129(18) 


C22— C27 


1.392 (2) 


Co— C33 1 


1.9129(18) 


C23— C24 


1.381 (3) 


Nl— C5 


1.369 (2) 


C23— H23 


0.9500 
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JN1 — C2 


1.369 (2 


XT1 "7 

N2 — C7 


1.367 (2 


N2 — CIO 


1 ") /"A /I 

1.369 (2 


xto h 

N3 — C17 


1.355 (2 


XT'} /"* 1 /_ 

N3 — Clo 


1.416 (2 


XT') TTXTT 

N3 — HN3 


A O O AA 

0.8800 


XT /I O 

N4 — C28 


1 1 C A /I 

1.359 (2 


N4 — C27 


1.413 (3 


JN4 — HJN4 


a O O AA 

O.soOO 


\Tr rill 

N5 — C33 


1.141 (2 


Ol — C17 


1 in 

1.213 (2 


<J2 — C28 


1.212 (3 


Uz — K 


z. / /oy ( 


P 1 pi Aj 

CI — CIO' 


1 TOO /'"I 

1.383 (2 


CI — C2 


1 1 A A /""l 

1.390 (2 


CI — Cll 


1 yl A1 /I 

1.492 (2 


C2 — C3 


1.432 (2 


C3 — C4 


1 SI 

1.334 (3 


C3 — H3 


0.9500 


P A p C 

C4 — C5 


1.433 (2 


a t_j 1 
C4 — H4 


0.9500 


PC /" i / 

C5 — Co 


1.381 (2 


C6 — C7 


1.385 (2 


£1 /~"T"1 

Co — C22 


1.500 (2 


r^n po 

C7 — Co 


1.432 (3 


C8 — C9 


1.334 (3 


C8 — H8 


0.9500 


p i\ p i r\ 

C9 — CIO 


1 A OA 

1.429 (3 


f ■ (\ TTA 

C9 — H9 


A ACAA 

0.9500 


CIO — CI' 


1 TOO /O 

1.383 (2 


Cll — C16 


1 TOO /") 

1.383 (3 


n i pn 

Cll — C12 


1.395 (3 


pn pii 

C12 — C13 


1 "7A /") 

1.379 (3 


P 1 TT1 ^ 

C12 — H12 


0.9500 


C13 — C14 


1.369 (3 


pn tt 1 1 

C13 — H13 


A A C A A 

0.9500 


p i /i pi r 
C14 — C15 


1 TOO /"} 

1.382 (3 


P 1 A TT1 < 

C14 — H14 


0.9500 


p i c p 1 /i 

C15 — Clo 


1 TAT /") 

1.397 (3 


1 c tti c 

C15 — H15 


A ACAA 

0.9500 


/" ■ l -1 pin 

C17 — C18 


1.530 (3 


pi -1 o p< ^ 1 

C 1 8 — C2 1 


1.520 (3 


p 1 O PI A 

C18 — C19 


1.524 (3 


CI 8— C20 


1.530 (3 


C19— H19A 


0.9800 


C19— H19B 


0.9800 


C19— H19C 


0.9800 


C20— H20A 


0.9800 


C20— H20B 


0.9800 



5) 



P n /I pif 

C24 — C25 


1.372 (3) 


C24 — H24 


A ACAA 

0.9500 


C25 — C26 


1.368 (3) 


PTf ttoc 

C25 — Hz 5 


A ACAA 

0.9500 


C26 — C27 


1 T A A \ 

1.390 (3) 


C26 — H26 


0.9500 


p 'I O POA 

C28 — C29 


1.526 (3) 


P '"N p. p -) p, 

C29 — C30 


1.519 (3) 


P1H pin 

C29 — C32 


1.521 (3) 


p 1 pi p o -i 

C29 — C3 1 


1.540 (4) 


p -> Pi T T") A A 

C30 — H30A 


A A O AA 

0.9800 


P O I \ TTI ATI 

C30 — H30B 


A AO AA 

0.9800 


C30 — H30C 


A AOAA 

0.9800 


p^i T TO 1 A 

C3l — H31A 


A AOAA 

0.9800 


C3l — H31B 


A AOAA 

0.9800 


P O 1 T TO 1 P 

C31 — H31C 


A AOAA 

0.9800 


C32 — HizA 


A AOAA 


C32 — H32B 


A AOAA 

0.9800 


POT TTTO^ 1 

C32 — H32C 


A AOAA 

0.9800 


K — 02 


1 HHO A /I f\ 

2.7789 (15) 


K — U3 


Z.B6J3 


K — U3 


2.8633 (13) 


K — 04" 


i nan /i t\ 

2.7917 (13) 


— (J4 


2.7917 (13) 


K (J J 


O 7C/K /11\ 

z. /dOd (1 J) 


K — 05 


2.7505 (13) 


03 — C36 


1 /I AT \ 

1.407 (3) 


p. "> p o c 

03 — C35 


1.418 (2) 


04 — C38 


1 /i 1 1 
1.411 (2) 


04 — C37 


1.413 (3) 


05 — C34 


1 /I 1 1 /T\ 

1.412 (2) 


pvr p n 

<J5 — C39 


1 A 1 O /T\ 

1.412 (2) 


PO /i po cii 

C34 — C35 11 


1 /I OA /"> \ 

1.480 (3) 


C34 — H34A 


A AAAA 

0.9900 


pi O ^ TTI /IT* 

C34 — H34B 


A AAAA 

0.9900 


C35 — C34" 


1 A OA /O \ 

1.480 (3) 


PTC T TT C A 

C35 — H35A 


A AAAA 

0.9900 


C35 — H35B 


A AAAA 

0.9900 


C36 — C37 


1 -1 O A ("> \ 

1.484 (3) 


C36 — H36A 


A AAAA 

0.9900 


C36 — H36B 


A AAAA 

0.9900 


C37 — H37A 


A AAAA 

0.9900 


C37 — H37B 


A AAAA 

0.9900 


riTO pin 

C38 — C39 


1 A OA /"3 \ 
1.480 (j) 


C38— H38A 


0.9900 


C38— H38B 


0.9900 


C39— H39A 


0.9900 


C39— H39B 


0.9900 


06— HI 06 


0.869 (10) 
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C2U — H20C 


0.9800 


U6 — Hz (Jo 


A OO 1 / 1 A\ 

0.881 (10) 


poo p riT)i 

C33 — Co — C33 1 
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180.000 (1) 


C26 — C25 — C24 
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120.64 (19) 


/-iT) P,^ Ml 
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89.44 (7) 
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1 1 A "7 

119.7 
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C33 — Co — N2 


A A Z £L /T\ 

90.56 (7) 
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1 1 A *7 

119.7 


C33 — Co — N2 1 


A A Z£L /T\ 

90.56 (7) 


Pif /"■->/_ 
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119.98 (19) 
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117.93 (16) 
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N2 — Co — Nl 


OA £LC\ / £L\ 

89.60 (6) 
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121.5 (2) 
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on n 

89.73 (6) 
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115.55 (17) 
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oa r f\ / f\ 
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XTOi P XT 1 i 

N2 1 — Co — Nl 1 
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1 1 O Z A / 1 AA 

112.59 (19) 
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110.3 (2) 
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126.80 (11) 


POO POA POI 

C32 — C29 — C31 


1 A A 1 /O \ 

109.3 (2) 


C ' ~\ XT 1 P „ 

C2 — Nl — Co 


c o / 1 1 \ 

127.53 (11) 


POO POA PO 1 
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1 AT OA / 1 0\ 

107.20 (18) 


C7 — N2 — CIO 
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105.43 (14) 


nn pin [n/i i 

C2 9 — C 3 0 — H3 OA 


1 nn c 

109.5 


pn XTO P 

C7 — N2 — Co 


11/- oi / 1 IN 

126.81 (12) 


POA POA TT")ATO 

C29 — C30 — H30B 


1 AA Z 

109.5 


P 1 A \T1 P 

CIO — N2 — Co 


1 1 T n/- /1 i\ 

127.76 (11) 


TTOA A P")A TTOAT* 

H30A — C30 — H30B 


109.5 


ph XT') c ' i /. 

C17 — N3 — C16 


1 n /tt / 1 zr\ 

123.67 (16) 


POA P")A TTOAP 

C29 — C30 — H30C 


1 AA C 

109.5 


PH XT') TTXTO 

C17 — N3 — HN3 


1 1 o n 

118.2 


iTTA a rein Tnn/— < 

H30A — C30 — H30C 


1 nn c 

109.5 


P 1 /" XT") TTXTO 

C 1 6 — N 3 — HN 3 


118.2 


T TO AT) P OA T T") AP 

H30B — C30 — H30C 


109.5 


POO XT>1 

C28 — N4 — C27 


1 OT -7 c / 1 t\ 

127.75 (17) 


POA PO 1 TTO 1 A 

C29 — C31 — H31A 


109.5 


POO XT/I TlXTyl 

C28 — N4 — HN4 


116.1 


POA P") 1 TTO 1 D 

Cz9 — C31 — H31B 


1 AA C 

109.5 


/"^OT XT/1 TTXT/1 

C27 — N4 — HN4 


1 1 /: 1 

116.1 


TTO 1A POI TTO 1 T) 

H31A — C31 — H31B 


1 nn c 

109.5 


PTO /""vO 1/ 

C28 — 02 — K 


1 f 1 A/1 

152.04 (16) 


POA P") 1 TTO 1 P 

C29 — C31 — H31C 


109.5 


CIO 1 — CI — C2 


1H AT /I A 

122.97 (16) 


TTO 1 A P") 1 TTO 1 P 

H31A — C31 — H31C 


109.5 


/-II Ai /~l 1 /HI 1 

CIO — CI — Cll 


118.31 (15) 


tti 1 n 1 tti 1 /- ■ 

H31B — C31 — H31C 


1 nn c 

109.5 


C2 — CI — Cll 


1 1 O "7A /1 C\ 

118.70 (15) 


f ^(\ /-<T1 TTT1 A 

C29 — C32 — H32A 


1 nn c 

109.5 


XT 1 /— 'O P -1 

Nl — C2 — CI 


1 O /" A/" / 1 C\ 

126.06 (15) 


POA POO TTOOT) 

C29 — C32 — H32B 


109.5 


xti r 1 ') p ~> 

N 1 — C2 — C3 


1 aa on / 1 r\ 

109.87 (15) 


TTOO A PTl TTiin 

H3zA — C32 — H32B 


1 AA C 

109.5 


CI — C2 — C3 


124.07 (16) 


POA P") O T TO O P 

C29 — C32 — H32C 


1 nn c 

109.5 


P /I P ") P ^ 

C4 — C3 — C2 


1 m /in / 1 

107.40 (16) 


TTOO A PT1 TTTOP 

H3zA — C32 — H32C 


1 AA Z 

109.5 


P J P O TT-) 

C4 — C3 — H3 


1 1/ 1 

126.3 


TTOOFl PTO TTOOP 

H3zB — C3z — H3zC 


1 AA C 

109.5 


PO P O TT") 

C2 — C3 — H3 


1 1/ 1 

126.3 


XTC PT1 p „ 

N5 — C33 — Co 


1 TO /TT / 1 T\ 

178.67 (17) 


C3 — C4 — C5 


1 f\n n 1 / 1 

107.01 (16) 


05" — K — 05 


1 on n 

180.0 


A T T A 

C3 — C4 — H4 


n/: c 

lzo.5 


P*Cii 17~ PiO 

U5 — K — (Jz 


TO CO /C\ 

72.53 (5) 


C t~~* A TT A 

C5 — C4 — H4 


n/: c 

126.5 


f~\Z JZ p*o 

05 — K — U2 


1 AT yl T /C\ 

107.47 (5) 


XT 1 /~<C 

N 1 — C5 — Co 


126.14 (15) 


U5 — K — (J2 


107.47 (5) 


N 1 — CD — C4 


1 10.06 (15) 


U5 — K — U2 


/2.53 (5) 


C6— C5— C4 


123.80 (16) 


02— K— 02" 


180.000 (1) 


C5— C6— C7 


123.56 (16) 


05"— K— 04" 


60.15 (4) 


C5— C6— C22 


118.87(15) 


05— K— 04" 


119.85 (4) 


C7— C6— C22 


117.55 (16) 


02— K— 04" 


94.94 (5) 


N2— C7— C6 


126.18(16) 


02"— K— 04" 


85.06 (5) 
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xto /">o 

N2 — C7 — Co 


1 1 A O *7 / 1 C\ 

110.27 (15) 


p / Pi /in 

C6 — C7 — C8 


1 O O f 1 /I A 

123.51 (16) 


pa p o m 

C9 — C8 — C7 


1 A /" O C /1/"\ 

106.85 (16) 


<^<a z^o t to 
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1 ozr z: 

126.6 


p "7 p o tto 

C7 — C8 — H8 


1 O ZT /T 

126.6 


z" 1 o n a 

C8 — C9 — CIO 


1 AT /IT / 1 /_"\ 

107.43 (16) 
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122.41 (18) 


N3 — C17 — C18 


i i c /in pi t\ 

115.49 (17) 


pio pin 

Czl — C18 — C19 


1 aa £f\ / 1 a\ 
1U9.6U (19) 


P O 1 P 1 O P 1 1 

C21 — C18 — C17 


1 AA AT / 1 0\ 

109.07 (18) 


p 1 a p 1 o p 1 "7 

C19 — C18 — C17 


1AO zTzT / 1 0\ 

108.66 (18) 


PI 1 PIO POA 
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/ \ C p o /I TT") /in 

05 — C34 — H34B 


110.0 


Z^O Cii po A TTO A Ti 

C35 — C34 — H34B 


1 1 A A 
110.0 


TTO/1 A PO A TT) AT) 

H34A — C34 — H34B 


1 AO A 

108.4 


Z^iO POC P") A\\ 

03 — C35 — C34" 


1 1 A AO / 1 /~\ 

110.08 (16) 


03 — C35 — H35A 


1 AA £ 

109.6 


PO/lii POC TTOCA 

C34 11 — C35 — H35A 


1 AA ZT 

109.6 


Z~\0 Z^OC TTT cn 

03 — C35 — H35B 


1 AA ZT 

109.6 


P O /I ii P O C T TO C T"") 

C34" — C35 — H35B 


109.6 


TTOC A PIC TTT CT1 

H35A — C35 — H35B 


108.2 


PO p 1 /" PO"7 

03 — C36 — C37 


1 1 A O C / 1 1 \ 

110.25 (17) 


Z"\0 /"") /_ TTOzd A 

(J3 — C36 — H36A 


1 AA ZJT 

109.6 


P O "7 P O S~ T TO Z' A 

C37 — C36 — H36A 


109.6 


PO p O /~ TTOPTi 

03 — C3 6 — H3 6B 


1 AA /" 

109.6 


C37 — C36— H36B 


109.6 


H36A— C36— H36B 


108.1 


04— C37— C36 


108.89 (18) 


04— C37— H37A 


109.9 


C36— C37— H37A 


109.9 


04— C37— H37B 


109.9 
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H20B — C20 — H20C 


109.5 


C36 — C37 — H37B 




109.9 


1 O 1 T T1 1 A 

Cl8 — C2l — H21A 


109.5 


H37A — C37 — H37B 




108.3 


C18 — C21 — H21B 


109.5 


04 — C38 — C39 




109.51 (17) 


TT11 A /"i^ 1 in i n 

H21A — C21 — H21B 


109.5 


04 — C3 8 — H3 8 A 




1 AH O 

109.8 


G18 — C21 — H21C 


109.5 


C39 — C38 — H38A 




109.8 


H21A — C21 — H21C 


109.5 


04 — C38 — H38B 




109.8 


H21B — C2l — H21C 


109.5 


C39 — C38 — H38B 




109.8 


C23 — C22 — C27 


1 18.63 (17) 


H38A — C38 — H38B 




108.2 


C23 — C22 — Co 


1 TA OA / 1 

120.80 (16) 


05 — C39 — C38 




1 AO /" ") / 1 

108.63 (17) 


C27 — C22 — C6 


120.55 (16) 


05 — C39 — H39A 




110.0 


r">l P9/L 


1Z 1 .Z^f y ) 






unn 

1 1W.U 


C22— C23— H23 


119.4 


05— C39— H39B 




110.0 


C24— C23— H23 


119.4 


C38— C39— H39B 




110.0 


C25— C24— C23 


119.5 (2) 


H39A— C39— H39B 




108.3 


C25— C24— H24 


120.3 


HI 06— 06— H206 




115(3) 


C23— C24— H24 


120.3 








Symmetry codes: (i) -x+l, -y+2, -z+2; (ii) 


-x+l, -y+l, -z+1. 








Hydrogen-bond geometry (A, ") 










Cgl, Cg2, Cg3 and Cg5 are the centroids of the N1/C2-C5, N2/C7-C10, Co/Nl/C2/Cl/C107N2' and Co/N2/C10/Cl'/C2'/Nl' rings respectively. 


D—R-A 


D—B 


: R-A 


D-A 


D—R-A 


N3— HA8-06 


0.88 


2.09 


2.966 (2) 


172 


06— H106-N5 m 


0.87 


1.95 (2) 


2.810(3) 


172 (2) 


C20— H20O06 


0.98 


2.51 


3.413 (3) 


153 


06— YaOb-CgT 


0.88 


2.73 (2) 


3.272 (2) 


121 (2) 


06— H206-Cg3 


0.88 


2.81 (2) 


3.455 (2) 


131 (2) 


06— U206-Cg5' 


0.88 


2.81 (2) 


3.455 (2) 


131 (2) 


C2\—R2lB~Cgl" 


0.98 


2.82 


3.737 (3) 


156 



Symmetry codes: (i) -x+l, -y+2, -z+2; (iii) -x+2, -y+2, -z+2; (iv) x+l,y, z. 
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